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PROBLEM TO BE SOLVED: To provide an 
autonomous cooperative controller, with which the 
execution of a suitable work and the suppression of 
communication quantity between agents are enabled 
by supporting the selection of any agent by updating 
the ability of the agent from the executed result. 
SOLUTION: A work flow managing means 102 
determines a work procedure from the state of a 
controlled system and manages its execution. A work 
executing means 107 divides a work instructed from 
the work flow managing means 102 into tasks and 
manages task processing. A throughput 
discriminating means 114 compares the abilities of 
agents in a system together with the attributes of 
tasks during the processing control of tasks at the work executing means 107 and 
supports the processing control of tasks. Based on the completed result of execution at the 
work executing means 107, a learning means 119 changes the ability value of each agent. 
Besides, based on the outputs of a controlled system state monitor part 103 and a work 
flow determining part 105, a work flow control part 106 performs the execution 
management, selection and change of the work. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
daxnages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The workflow management tool which determines work habits from the condition of a 
controlled system, and manages the activation, A work-piece activation means to divide into a task 
the work piece ordered from this workflow management tool, and to manage tasking. The attribute 
of a task and the capacity of the agent in a system are measured during processing control of the task 
in this work-piece activation means. The autonomous coordination control unit in the distributed 
autonomous system characterized by having a throughput judging means to support processing 
control of a task, and a study means to change each agents capacity value based on the result which 
carried out the completion of activation with the above-mentioned work-piece activation means. 
[Claim 2] The controUed-system condition monitor section which the above-mentioned workflow 
management tool changes into status value from the condition of the controlled system of a system. 
It is based on the workflow database holding the workflow of a controlled system, and the output of 
the above-mentioned controlled-system condition monitor section. The workflow decision section 
which uses the above-mentioned workflow database, and searches and determines the workflow 
suitable for an input state, The autonomous coordination control unit in the distributed autonomous 
system according to claim 1 characterized by including the workflow control section which the 
execution control of a work piece and selection of a work piece are performed, and makes a change 
based on the output of the above-mentioned controlled-system condition monitor section and the 
workflow decision section. 

[Claim 3] The work-piece reception section from which the above-mentioned work-piece activation 
means receives the work piece with which the above-mentioned workflow Management Department 
requests activation. The task divided into the unit which an agent can process about each work piece, 
and the database for work-piece division holding the attribute. The work-piece division section 
which divides the output from the above-mentioned work-piece reception section into the task which 
an agent can process using reception and the above-mentioned database for work-piece division. The 
work-piece execution control section which outputs directions of tasking for the output of the above- 
mentioned work-piece division section according to reception and processing sequence, and reports 
the running state of a work piece to the above-mentioned workflow control section. The candidate's 
of the agent's, in whom reception and its tasking are possible, selection is requested from the above- 
mentioned throughput judging means for the output of this work-piece execution control section. The 
agent role decision section which notifies an agent of a task according to the reply, and determines 
an agent's role. The autonomous coordination control unit in the distributed autonomous system 
according to claim 2 characterized by including the tasking section which processes a task and 
performs a completion report or a processing impossible report in the above-mentioned work-piece 
execution control section based on the output of this agent role decision section. 
[Claim 4] The above-mentioned throughput judging means is based on an output from the above- 
mentioned agent role decision section. The agent throughput evaluation section which evaluates an 
agent's current condition and transmits the result to the agent role decision section based on each 
agent's capacity, and loaded condition. The attribute of all agents' capacity, and the agent capacity 
database holding the attribute value, Based on directions of the above-mentioned agent throughput 
evaluation section, the agent who holds an attribute required for processing of a task using the 
above-mentioned agent capacity database is searched. The agent capacity retrieval section which 
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transmits a result to the agent throughput evaluation section, The agent load monitor section which 
observes all agents' loaded condition and transmits the condition to the above-mentioned agent 
throughput evaluation section based on directions of the above-mentioned agent throughput 
evaluation section, ****** — the autonomous coordination control unit in the distributed 
autonomous system according to claim 3 characterized by things. 

[Claim 5] The attribute related database holding the relation of the attribute used in order that the 
above-mentioned study means may express the property of a task, and an agent's throughput, While 
changing the attribute value which was effective in tasking in an agent capacity database about the 
agent who processed the task based on the task completion report of the above-mentioned tasking 
section The autonomous coordination control unit in the distributed autonomous system according to 
claim 4 characterized by including the related attribute value modification section which changes the 
attribute value relevant to an effective attribute using the above-mentioned attribute related database. 

[Claim 6] The workflow decision section of the above-mentioned workflow management tool is 
based on an output from the above-mentioned controlled-system condition monitor section. When 
use the above-mentioned workflow database, the workflow suitable for a condition is searched and 
selected, and it transmits to the above-mentioned workflow control section and the report which 
cannot perform a workflow is received The autonomous coordination control unit in the distributed 
autonomous system according to claim 2 characterized by searching a new workflow based on the 
condition of a current controlled system, taking difference with the workflow performed previously, 
creating a new workflow, and transmitting to the above-mentioned workflow control section. 
[Claim 7] The above-mentioned workflow control section of the above-mentioned workflow 
management tool is based on the output of the above-mentioned workflow decision section. 
Activation of each work piece is requested from the above-mentioned work-piece activation means. 
The completion report, It requests performing the following work piece, when an activation 
impossible report is received and a completion report is received. The autonomous coordination 
control unit in the distributed autonomous system according to claim 2 characterized by requiring a 
new workflow of the above-mentioned work-piece activation means when the report which cannot 
be performed is received, and managing execution control of the changed workflow. 
[Claim 8] The agent throughput evaluation section of the above-mentioned throughput judging 
means is based on an output from the agent role decision section of the above-mentioned work-piece 
activation means. Between activation of the information on a task, and the hysteresis of the 
processing agent who processed it of the same workflow, Hold, and when processing the task which 
has the same attribute, the past processing agent is searched out of hysteresis. The agent who created 
the list of evaluation values about all agents to coincidence, and searched from hysteresis When an 
evaluation value is the highest. The autonomous coordination control unit in the distributed 
autonomous system according to claim 4 characterized by lowering the value and answering the 
changed data to the above-mentioned agent role decision section. 



[Translation done.] 
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* NOTICES * 

JPO and ZNPZT are not responsible for any 
daxnages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the autonomous coordination control unit in the 
distributed autonomous system which performs autonomously the purpose given in harmony with 
other computers or an equipment under the distributed environment connected mutually in the 
network etc. 
[0002] 

[Description of the Prior Art] Drawing 21 will be drawing having shown the autonomous 
coordination control unit in the conventional distributed autonomous system using the contract 
network which realized the cooperative relations between the transaction (TRANSACTIONS ON 
COMPUTERS) in IEEE and a computer, and the agent announced by VOL.C-29.N0.12 in 1980. 
[0003] A work-piece reception means by which 101 is a controlled system, 2101 is an autonomous 
coordination control unit, and 108 in the autonomous coordination control unit 2101 receives a work 
piece required for control from the outside from the situation of a controlled system 101 in drawing, 

2102 divides the work piece received from the work-piece reception means 108 into the task by 
which an agent is considered for processing to be possible. A work-piece division means to output 
the result, and 2103 output the processing instruction of the divided task. The work-piece execution 
control means which controls processing, and 2104 notify a task. An agent role decision means to 
determine a manager and a processing agent, and 1 1 3 are tasking means to order each agent to 
process a task and to report completion of processing to the work-piece execution control means 

2103 based on the role decision of the agent role decision means 2104. 

[0004] A work piece is generated in the exterior of the autonomous coordination control units 2101, 
such as a controlled system 101, and conventional equipment is inputted into the autonomous 
coordination control unit 2101 . The inputted work piece is received with the work-piece reception 
means 108, and is inputted into the work-piece division means 2102, The work-piece division means 
2102 divides a work piece into the task which can be predicted that processing of an agent is 
possible, and the result is inputted into the work-piece execution control means 2103. The work- 
piece execution control means 2103 manages about the operation sequencing of a task and the 
completion of an activity which were inputted. The agent role decision means 2104 performs the 
notice of processing of a task to all the agents in a system according to the directions from the work- 
piece execution control means 2103. Each agent offers a bid by judging tasking, and determines a 
manager and a processing agent. Based on each agent's role, the tasking means 1 13 orders activation 
of each agent, and carries out a completion report to the work-piece execution control means 2103. 
[0005] 

[Problem(s) to be Solved by the Invention] Since it was constituted as mentioned above, and a work 
piece was generated externally and inputted into equipment, equipment could not predict the division 
approach of a work piece, but the autonomous coordination control unit by the agent in the 
conventional distributed autonomous system had the case where the division into a task was difficult. 
Moreover, since the notice of tasking for determining an agent's role was performed to all agents, in 
order to communicate also to the agent who cannot process clearly, there were problems, like the 
count effectiveness for processing decision of communicative effectiveness and an agent is bad. 
[0006] It was made in order that this invention might solve the above technical problems, and it is 
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observing a work piece, the execution control of a task, and an agent's capacity and loaded condition 
by the workflow, and aims at obtaining the autonomous coordination control unit by the agent in the 
distributed autonomous system in which activation of a suitable work piece and control of the traffic 
between agents are possible. 
[0007] 

[Means for Solving the Problem] The workflow management tool which this invention determines 
work habits from the condition of a controlled system, and manages that activation in view of the 
above-mentioned purpose, A work-piece activation means to divide into a task the work piece 
ordered from this workflow management tool, and to manage tasking, The attribute of a task and the 
capacity of the agent in a system are measured during processing control of the task in this work- 
piece activation means. It is in the autonomous coordination control unit in the distributed 
autonomous system characterized by having a throughput judging means to support processing 
control of a task, and a study means to change each agent's capacity value based on the result which 
carried out the completion of activation with the above-mentioned work-piece activation means. 
[0008] Moreover, the controlled-system condition monitor section in which the above-mentioned 
workflow management tool changes this invention into status value from the condition of the 
controlled system of a system. It is based on the workflow database holding the workflow of a 
controlled system, and the output of the above-mentioned controlled-system condition monitor 
section. The workflow decision section which uses the above-mentioned workflow database, and 
searches and determines the workflow suitable for an input state. It is in the autonomous 
coordination control unit in the distributed autonomous system characterized by including the 
workflow control section which the execution control of a work piece and selection of a work piece 
are performed, and makes a change based on the output of the above-mentioned controlled-system 
condition monitor section and the workflow decision section. 

[0009] Moreover, the work-piece reception section from which, as for this invention, the above- 
mentioned work-piece activation means receives the work piece with which the above-mentioned 
workflow Management Department requests activation. The task divided into the unit which an 
agent can process about each work piece, and the database for work-piece division holding the 
attribute, The work-piece division section which divides the output from the above-mentioned work- 
piece reception section into the task which an agent can process using reception and the above- 
mentioned database for work-piece division, The work-piece execution control section which outputs 
directions of tasking for the output of the above-mentioned work-piece division section according to 
reception and processing sequence, and reports the running state of a work piece to the above- 
mentioned workflow control section, The candidate's of the agent's, in whom reception and its 
tasking are possible, selection is requested from the above-mentioned throughput judging means for 
the output of this work-piece execution control section. The agent role decision section which 
notifies an agent of a task according to the reply, and determines an agent's role. Based on the output 
of this agent role decision section, a task is processed and it is in the autonomous coordination 
control unit in the distributed autonomous system characterized by including the tasking section 
which performs a completion report or a processing impossible report in the above-mentioned work- 
piece execution control section. 

[0010] Moreover, as for this invention, the above-mentioned throughput judging means is based on 
an output from the above-mentioned agent role decision section. The agent throughput evaluation 
section which evaluates an agent's current condition and transmits the result to the agent role 
decision section based on each agent's capacity, and loaded condition. The attribute of all agents' 
capacity, and the agent capacity database holding the attribute value. Based on directions of the 
above-mentioned agent throughput evaluation section, the agent who holds an attribute required for 
processing of a task using the above-mentioned agent capacity database is searched. The agent 
capacity retrieval section which transmits a result to the agent throughput evaluation section. Based 
on directions of the above-mentioned agent throughput evaluation section, all agents' loaded 
condition is observed and it is in the autonomous coordination control unit in the distributed 
autonomous system characterized by including the agent load monitor section which transmits the 
condition to the above-mentioned agent throughput evaluation section. 
[001 1] Moreover, the attribute related database with which, as for this invention, the above- 
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mentioned study means holds the relation of the attribute used in order to express the property of a 
task, and an agent's throughput, While changing the attribute value which was effective in tasking in 
an agent capacity database about the agent who processed the task based on the task completion 
report of the above-mentioned tasking section It is in the autonomous coordination control unit in the 
distributed autonomous system characterized by including the related attribute value modification 
section which changes the attribute value relevant to an effective attribute using the above- 
mentioned attribute related database, 

[0012] This invention moreover, the workflow decision section of the above-mentioned workflow 
management tool Based on the output from the above-mentioned controUed-system condition 
monitor section, the above-mentioned workflow database is used for the workflow suitable for a 
condition. Retrieval, When it selects, and it transmits to the above-mentioned workflow control 
section and the report which cannot perform a workflow is received A new workflow is searched 
based on the condition of a current controlled system, difference with the workflow performed 
previously is taken, a new workflow is created, and it is in the autonomous coordination control unit 
in the distributed autonomous system characterized by transmitting to the above-mentioned 
workflow control section. 

[0013] This invention moreover, the above-mentioned workflow control section of the above- 
mentioned workflow management tool Activation of each work piece is requested from the above- 
mentioned work-piece activation means based on the output of the above-mentioned workflow 
decision section. It requests performing the following work piece, when the completion report and an 
activation impossible report are received and a completion report is received. When the report which 
cannot be performed is received, a new workflow is required of the above-mentioned work-piece 
activation means, and it is in the autonomous coordination control unit in the distributed autonomous 
system characterized by managing execution control of the changed workflow. 
[0014] This invention moreover, the agent throughput evaluation section of the above-mentioned 
throughput judging means It is based on an output from the agent role decision section of the above- 
mentioned work-piece activation means. Between activation of the information on a task, and the 
hysteresis of the processing agent who processed it of the same workflow, Hold, and when 
processing the task which has the same attribute, the past processing agent is searched out of 
hysteresis. The agent who created Liszt of an evaluation value about all agents to coincidence, and 
searched from hysteresis When an evaluation value is the highest. The value is lowered and it is in 
the autonomous coordination control unit in the distributed autonomous system characterized by 
answering the changed data to the above-mentioned agent role decision section. 
[0015] 

[Embodiment of the Invention] 

According to the gestalt of implementation of this invention, it explains below gestalt 1 . of operation. 
Drawing 1 is drawing showing the configuration of the autonomous coordination control unit in the 
distributed autonomous system by the gestalt of 1 implementation of this invention, drawing — 
setting - 101 - for 103, as for a workflow database and 105, the controUed-system condition 
monitor section and 104 are [ a controlled system and 102 / the workflow decision section and 106 ] 
workflow control sections in a workflow management tool. 

[0016] Moreover, 107 is a work-piece activation means and, for the database for work-piece 
division, and 1 10, as for the work-piece execution control section and 112, the work-piece division 
section and 111 are [ 108 / the work-piece reception section and 109 / the agent role decision section 
and 1 13 ] the tasking sections. Moreover, for 1 15, as for an agent capacity database and 117, the 
agent throughput judging section and 1 16 are [ 1 14 / the agent capacity retrieval section and 118] 
the agent load monitor sections with a throughput judging means. And 1 19 is a study means, 120 is 
an attribute related database and 121 is the related attribute value modification section. 
[0017] The controlled-system condition monitor section 103 of the workflow management tool 102 
is the condition classification table 201 as shows the measurement result of the live data of a 
controlled system 101 to drawing 2 prepared for the interior of reception and the controlled-system 
condition monitor section 103, classifies each sensor value of a controlled system 101, and outputs 
the result. 

[0018] The workflow decision section 105 searches a workflow with the workflow database 104 by 
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using the output of the controlled-system condition monitor section 1 03 as a search key. The 
workflow database 104 holds data 301 and data 401 as shown in drawing 3 and drawing 4 , chooses 
from drawing 3 and drawing 4 the work piece (Work) contained in the workflow which corresponds 
with reference to the class value of a condition (State), and its contents, i.e., a workflow, 
respectively, and answers the workflow decision section 105 as a retrieval result. In the workflow 
decision section 105, the workflow of a retrieval result is outputted as reception and a present 
activation workflow. 

[0019] The workflow control section 106 outputs the run command of a work piece according to the 
workflow which the workflow decision section 105 outputted. As shown in drawing 5 , when the 
alternative depending on the condition (State) of a controlled system 101 exists in a workflow, the 
workflow control section 106 makes reception and the decision of alternative for the status 
information of the present controlled system 101 from the controlled-system condition monitor 
section 103, and outputs an effective instruction. 

[0020] Moreover, the workflow control section 106 receives a completion report and the report 
which cannot be performed from the work-piece execution control section 111 about the outputted 
work piece. The run command of the following work piece is outputted at the time of a completion 
report. A new workflow is asked to the workflow decision section 105 when the report which cannot 
be performed is received. When activation of a workflow becomes impossible and a new workflow 
is required from the workflow control section 106, the workflow decision section 105 acquires the 
condition of the current controlled system 101 from the controlled-system condition monitor section 
103, and determines the workflow at that time as previous explanation similarly. Next, as shown in 
drawing 6 , the difference of the newly selected workflow and the workflow under processing is 
taken, and the activation is performed when there is a work piece which is not performed by the 
present. The newly selected workflow is performed after it. When all the work pieces are completed, 
a system completes actuation. 

[0021] The work-piece reception section 108 of the work-piece activation means 107 receives the 
run command of the work piece from the workflow control section 106, and transmits the 
information to the work-piece division section 110. 

[0022] The database 1 09 for work-piece division has two data inside. The example is shown in the 
data 701 of drawing 7 , and the data 801 of drawing 8 . Data 701 are data in which the required 
condition of the controlled system 101 for performing the task (Task) name which constitutes a work 
piece (Work) and a work piece, its processing sequence (Stepl-), and its work piece is shown. Data 
801 are data in which the dependency when processing an attribute and attribute value required 
processing a task name and its task, and a task is shown. 

[0023] The work-piece division section 110 divides a work piece into the task (Task) which is the 
unit which an agent can process using the database 109 for work-piece division according to the 
work-piece run command from the work-piece reception section 108. The work-piece division 
section 110 searches the task name which constitutes a work piece from a database 109 for work- 
piece division, and its attribute by using a work-piece name as a search key, and outputs the retrieval 
result. 

[0024] Based on the output of the work-piece division section 1 1 0, the work-piece execution control 
section 111 constitutes processing sequence from a dependency between tasks, and outputs an 
instruction of tasking. Parallel processing of the task can be carried out from the dependency 
between tasks. Processing sequence decision here is shown in drawin g 9 . 

[0025] Drawing 9 shows the case where a work piece 1 (Workl) performs. A work piece 1 from 
drawing 7 A task 1 (Taskl), It takes into consideration that consist of a task 2, a task 3, and a task 4, 
and tasks 2-4 have a dependency with other tasks as shown in drawing 8 . The processing sequence 
of a task is determined in the sequence that it is processed in order of the task 1 -> task 2 -> task 3, 
and a task 4 is processed by tasks 2 and 3 and coincidence. 

[0026] The agent role decision section 112 receives the processing instruction of a task from the 
work-piece execution control section 111, and requests the judgment of the throughput of a task, and 
investigation of an agent of current loaded condition from the agent throughput evaluation section 
1 1 5 of the throughput judging means 114 about all the agents in a system using the attribute of the 
task. 
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[0027] The throughput judging means 114 answers the candidate of the agent in whom tasking is 
possible based on the retrieval result of the throughput which an agent has, and the observation of an 
agent's loaded condition at present according to directions of the agent role decision section 112. 
[0028] The agent throughput evaluation section 115 directs to search the throughput of all agents' 
task for the attribute of the task which should be processed from the agent role decision section 112 
in a system about reception and its tasking in the agent capacity retrieval section 117. Moreover, the 
agent load monitor section 1 1 8 is asked independently to observe all agents' loaded condition with 
the above-mentioned capacity retrieval. 

[0029] The agent capacity database 1 16 is a database holding the attribute value which shows all 
agents' (Agent) attribute and throughput about tasking capacity in a system. The example is shown in 
the data 1001 of drawing 10 . Moreover, as an agent's capacity attribute, the attribute of the manager 
who manages tasking, and the data of attribute value are held corresponding to each task. The 
example is shown in the data 1 101 of drawing 1 1 . 

[0030] The agent capacity retrieval section 117 searches the agent who has the same attribute from 
the agent capacity database 1 16 by using as a search key the attribute of the task inputted from the 
agent role decision section 1 12, and reports the result to the agent throughput evaluation section 115. 

[0031] The throughput currently used in order to perform other tasks to the throughput which an 
agent holds in this time according to the directions from the agent throughput evaluation section 115 
comes out comparatively, and the agent load monitor section 118 observes a certain load status 
value, and reports the value to the agent throughput evaluation section 115. 

[0032] The agent throughput evaluation section 1 1 5 is as a result of [ of the agent capacity retrieval 
section 117] retrieval, calculates an agent's attribute value and the load status value which is the 
observation of the agent load monitor section 1 18 as an agent's evaluation value using a performance 
index, and replies to the agent role decision section 1 12. For example, an evaluation value is 
determined by carrying out the multiplication of the attribute value of capacity, and the value of 
loaded condition. The judgment approach within this throughput judging means 1 14 is shown in 
drawing 12 . Drawing 12 is what showed processing of a task 1 to the example, and refer to the value 
of the data 801 of drawings , and the data 1001 of drawing 10 for the number in drawing, and a 
numeric value. 

[0033] The agent role decision section 112 determines an agent with the high evaluation value of 
tasking in reception and a system for the evaluation value of the agent who is the output of the agent 
throughput evaluation section 1 1 5 as a processing agent's candidate. An agent with a manager's 
highest evaluation value is similarly determined as a manager. 

[0034] As the manager who determined shows drawing 1 3 , he determines a processing agent. That 
is, a manager notifies a task to a processing agent's candidate first. Each notified agent calculates a 
bid value using the performance index (for example, the function b) to which an agent has the 
attribute value explained above and load status value in a proper inside. As an example of a 
performance index, the value which carried out the multiplication of the multiplier (experience 
multiplier) proportional to the count of activation of a task to the product of attribute value and 
loaded condition is made into a bid value, and the value is reported to a manager. A manager 
determines the largest agent of the bid value reported by each agent as a processing agent. The agent 
role decision section 112 outputs the decision result of each agent's role. 

[0035] The tasking section 113 orders based on the role of each agent who is an output from the 
agent role decision section 1 12 to perform each role. And when the report of the completion of 
processing of a task is received from a manager, the completion report of processing of a task is 
performed in the work-piece execution control section 111. This flow is shown in drawing_14 . 
[0036] That is, if a manager receives the completion report of processing of a task from a processing 
agent, the completion report of processing of a task is performed to the tasking section 113, and it 
will be carried out until this work-piece execution control section 1 1 1 is performed in the work-piece 
execution control section 1 1 1 , the completion report of processing of a task is further performed to 
the workflow control section 106 and all work pieces complete [ this ] the tasking section 1 13 which 
received this. 

[0037] Moreover, as shown in drawing 1 5 , when a report is received from a manager as processing 
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of a task is impossible, the tasking section 113 performs the report which cannot process the task in 
the work piece under activation in the work-piece execution control section 111. The work-piece 
execution control section 1 1 1 which received this report reports the report which cannot perform a 
work piece to the workflow control section 106. And if the workflow control section 106 performs 
the activation impossible report of a workflow in the workflow decision section 105, the workflow 
decision section 105 will perform the activation request of a new workflow to the workflow control 
section 106. 

[0038] The agent throughput evaluation section 115 can order to search an agent's capacity according 
to a situation, and to observe an agent's loaded condition separately as a description in the gestalt of 
another operation of gestalt 2. of operation, and the autonomous coordination control device in the 
distributed autonomous system of this invention. For example, it is as a result of [ of the agent 
capacity retrieval section 117] retrieval, and when the number of the agents who can process a task 
is one, only the result of the agent capacity retrieval section 1 17 is outputted to the agent role 
decision section 1 12. Similarly, an instruction can be sent only to the agent load monitor section 118. 

[0039] The throughput judging means 1 14 is requested from the agent load monitor section 1 18 to 
observe an agent's loaded condition to the agent who can process a task, i.e., the agent whose 
attribute value is not 0, using the retrieval result of the agent capacity retrieval section 1 1 7 as a 
description in the gestalt of another operation of gestalt 3. of operation, and the autonomous 
coordination control device in the distributed autonomous system of this invention. And an 
evaluation value is calculated only to this agent and it replies to the agent role decision section 112. 
The evaluation value 0 is answered about the agent who did not calculate an evaluation value. This 
procedure is shown in drawing 16 . 

[0040] The agent throughput evaluation section 115 memorizes the information on a task (a task 
name, an attribute, attribute value), and the processing agent name which performed that processing 
from the agent role decision section 1 12 to reception as a description in the gestalt of still more 
nearly another operation of gestalt 4. of operation, and the autonomous coordination control device 
in the distributed autonomous system of this invention, and memorizes that data as historical data 
1701 to the agent throughput evaluation section 115 interior during activation of the same workflow. 
The example of data is shown in drawing 17 . 

[0041] The agent throughput evaluation section 115 searches the processing agent who considered 
the processing as the task under processing, and the task which has the same attribute from historical 
data 1701, when an agent's evaluation value is required from the agent role decision section 112. The 
agent throughput evaluation section 115 investigates an agent's throughput and loaded condition as 
well as the gestalt 1 of operation to coincidence, and calculates an evaluation value to it. 
[0042] The agent throughput evaluation section 115 creates evaluation Liszt, the agent of an agent's 
order with a high evaluation value. The Liszt 1801 is shown in drawing 18 . When the agent who 
chose out of historical data 1701 about this Liszt is in the 1st of Liszt 1801, this agent's evaluation 
value is changed into 0, and Liszt is updated. The agent throughput evaluation section 1 15 is 
outputted to the agent role decision section 1 12 based on Liszt 1801 who updated the evaluation 
value. 

[0043] As a description in the gestalt of still more nearly another operation of gestalt 5. of operation, 
and the autonomous coordination control unit in the distributed autonomous system of this invention, 
the study means 119 changes the attribute value of the agent who did tasking, and supports the 
optimal agent's role decision. 

[0044] The attribute related database 120 holds as data the relation of an attribute used for the 
attribute name which shows an agent's throughput as shown by the attribute name and drawing JO of 
a task as shown by drawing 8 . The data 1901 is shown in drawing 1 9 . drawing 19 - an attribute 1 
and an attribute 2 - the related value 50 - **** - just - When a related value is 0, suppose 

that it is unrelated between two attributes. The attribute related database 120 outputs a related 
attribute name and its related value according to the search key of the related attribute value 
modification section 121. 

[0045] Further, the related attribute value modification section 121 selects the attribute value of the 
processing agent who required for activation of a task, a manager's attribute value, and the attribute 
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relevant to the attribute using the attribute related database 120, and performs also updating the 
attribute value. This procedure is shown in drawing 20 . When processing of a task is completed and 
the completion report of processing is received, the related attribute value modification section 121 
asks the agent role decision section 1 12 the agent who took charge of the attribute of the completed 
task, attribute value and the manager at that time, and the processing agent, and obtains the reply. 
[0046] Next, attribute value which it had in a processing agent's tasking using the performance index 
(for example, the performance index F) of the related attribute value modification section 121 
interior, and a manager's attribute value are calculated. The argument of a performance index uses 
the existing attribute value and the attribute value of a task. 

[0047] Moreover, the attribute relevant to the attribute which it had in tasking other than the attribute 
value calculated previously about the processing agent, attribute value, and a related value are 
selected fi-om the attribute related database 120 and the agent capacity database 1 16, and the attribute 
value which inputs and relates to the performance index for the renewal of a related attribute of the 
related attribute value modification section 121 interior (for example, the performance index G) is 
calculated. And the related attribute value modification section 121 replaces the calculated attribute 
value with the attribute value in the agent capacity database 116. 
[0048] 

[Effect of the Invention] as mentioned above, in the autonomous coordination control unit in the 
distributed autonomous system of this invention The workflow management tool which manages 
activation of the work piece which uses a database, searches and determines the workflow which is 
required work habits in the present condition firom the condition of a controlled system, and 
constitutes a workflow, A work-piece activation means to divide into a task the work piece ordered 
fi-om the workflow management tool using a database, to consider the attribute of the task, and an 
agent's loaded condition, to determine the role of tasking, and to perform the processing 
management, An agent's throughput is compared with the attribute of a task according to the request 
from a work-piece activation means. Two information which observed a current agent's loaded 
condition and was acquired above by moreover, the thing for which integration or one information is 
answered as an agent's throughput Since it had a throughput judging means to support processing 
control of a task, and a study means to change each agent's capacity value based on the result which 
carried out the completion of activation with the work-piece activation means The workflow and task 
which should be performed are determined from the condition of a controlled system. The contents, 
It can select efficiently, a task can be performed and the effectiveness that an agent's selection is 
supportable by the optimal agent and updating an agent's capacity from an activation result fiirther is 
acquired from the present agent's loaded condition. 

[0049] moreover, in the autonomous coordination control unit in the distributed autonomous system 
of this invention The controUed-system condition monitor section to which the above-mentioned 
workflow management tool determines and outputs status value based on the sensor information on a 
controlled system etc.. The workflow database holding the workflow which can perform a controlled 
system. The workflow decision section which uses a workflow database, and searches and 
determines the workflow suitable for an input state based on the status value of a controlled system, 
Since the workflow control section which the execution control of a work piece and selection of a 
work piece are performed, and makes a change is included based on the output of the controlled- 
system condition monitor section and the workflow decision section The status information of a 
controlled system is changed into status value, the workflow suitable for the status value is searched 
from a database, and the effectiveness that the execution control can be performed is acquired. 
[0050] moreover, in the autonomous coordination control unit in the distributed autonomous system 
of this invention The work-piece reception section in which the above-mentioned work-piece 
activation means receives the instruction according to an instruction of the work-piece activation 
from the above-mentioned workflow control section. The task which constitutes each work piece, 
and the database for work-piece division holding the attribute. The work-piece division section 
which divides into a task the information on the work piece performed from the work-piece 
reception section using the database for reception and work-piece division. The work-piece 
execution control section which outputs directions of tasking for the task searched with the work- 
piece division section according to reception and processing sequence, and reports the running state 
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of the work piece which can perform neither work-piece completion, nor a task and a work piece to 
the above-mentioned workflow control section. The candidate's of the agent's, in whom reception 
and its processing are possible, selection is requested from the above-mentioned throughput judging 
means for an instruction of tasking from the work-piece execution control section. The agent role 
decision section which performs the notice of a task to an agent according to the reply, and 
determines the role of a manager and a processing agent, Since the tasking section which processes a 
task and performs a completion report or a processing impossible report in the work-piece execution 
control section is included based on the role determined in the agent role decision section A work 
piece with activation directions is disassembled into a task using a database, in order to perform a 
task, a throughput and loaded condition are used for the agent in a system, a role is selected, and the 
effectiveness that a task can be performed is acquired. 

[0051] moreover, in the autonomous coordination control unit in the distributed autonomous system 
of this invention The above-mentioned throughput judging means receives the retrieval request of all 
agents' capacity from the above-mentioned agent role decision section. It directs to search and 
observe the throughput of each agent's task, and each agent's current loaded condition in the agent 
capacity retrieval section and the agent load monitor section. The agent throughput evaluation 
section which answers the tasking capacity of the agent in a system to the above-mentioned agent 
role decision section from the reply, The agent capacity database which held the attribute and 
attribute value of all agents' capacity in the system. According to the directions from the agent 
throughput evaluation section, the agent who holds an attribute required for processing of a task 
using an agent capacity database is searched. The agent capacity retrieval section which transmits a 
result to the agent throughput evaluation section. Since the agent load monitor section which 
observes all agents' loaded condition in a system, and transmits the condition to the agent throughput 
evaluation section is included according to directions of the agent throughput evaluation section It 
searches from the database holding the capacity for each agent to have an agent's present tasking 
capacity, and the effectiveness that the loaded condition in an agent's this time can be observed is 
acquired. 

[0052] moreover, in the autonomous coordination control unit in the distributed autonomous system 
of this invention The attribute related database which holds the relation of the attribute used in order 
that the above-mentioned study means may express the property of a task, and an agent's throughput 
as a related value, While changing the attribute value which was effective in tasking about the agent 
who processed the task based on the task completion report of the above-mentioned tasking section 
Since the related attribute value modification section which also changes the attribute value relevant 
to an effective attribute is included using an attribute related database The performed task calculates 
the attribute value of the capacity which it had in processing, and the attribute value relevant to the 
attribute, and the effectiveness that the value of an agent capacity database can be updated is 
acquired from the activation result of a task. 

[0053] moreover, in the autonomous coordination control unit in the distributed autonomous system 
of this invention The workflow decision section of the above-mentioned workflow management tool 
is based on the status value of the controlled system from the above-mentioned controlled-system 
condition monitor section. When use the above-mentioned workflow database, the workflow suitable 
for a condition is searched and selected, it transmits to the above-mentioned workflow control 
section and further the report that cannot perform a workflow is received Since search a new 
workflow based on the condition of a current controlled system, difference with the workflow 
performed previously is taken, a new workflow is created and it transmits to the above-mentioned 
workflow control section When the workflow which searched the workflow database based on the 
status value of a controlled system, and determined the optimal workflow at that time, and was 
selected previously cannot be performed A workflow is searched again, difference with the 
workflow performed before is taken, a new workflow is created, and the effectiveness that the 
activation request can be directed is acquired. 

[0054] moreover, in the autonomous coordination control unit in the distributed autonomous system 
of this invention The workflow control section of the above-mentioned workflow management tool 
is based on the output of the above-mentioned workflow decision section. Activation of each work 
piece is requested from the above-mentioned work-piece activation means. The completion report. It 
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requests performing the following work piece, when an activation impossible report is received and a 
completion report is received. When the report which cannot be performed is received, require a new 
workflow of the above-mentioned work-piece activation means, and since the execution control of 
the changed workflow manages According to sequence, activation directions can be given for the 
work piece of the determined workflow. When the completion report of the work piece is received, it 
investigates whether the status value of a controlled system is in the range which can perform a 
workflow. Activation of the following work piece is directed, and when status value of a controlled 
system cannot be performed, or when the activation impossible report of a task and a work piece is 
received, the effectiveness that creation of a new workflow can be requested is acquired. 
[0055] moreover, in the autonomous coordination control unit in the distributed autonomous system 
of this invention The agent throughput evaluation section of the above-mentioned throughput 
judging means It is based on an output from the above-mentioned agent role decision section. As 
processing hysteresis of the past task the information and the processing agent name of a task Hold 
during the same workflow activation, and when processing the task which has the same attribute, the 
past processing agent is searched out of hysteresis. Since the agent who searched from hysteresis 
lowers the value and answers the updated data to the agent role decision section when an evaluation 
value is the highest It controls holding the hysteresis of tasking and making it process to the fixed 
agent, the bias of processing is abolished by leaving the possibility of processing to other capable 
agents, and the effectiveness that a load can be distributed is acquired. 

[Translation done.] 
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* NOTICES * 
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damages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the configuration of the autonomous coordination control unit in 
the distributed autonomous system by the gestalt of 1 implementation of this invention. 
[Drawing 2] It is drawing showing the sensor information on the controlled system of controlled- 
system condition monitor circles and the example of the data of status value in this invention. 
[Drawing 3] It is drawing showing the status value of the controlled system in the workflow database 
in this invention, and the example of data of a corresponding workflow. 

[Drawing 4] It is drawing showing the example of data of the work piece which constitutes each 
workflow in the workflow database in this invention. 

[Drawing 5] It is drawing showing the example of the workflow which chooses a work piece with 
the status value of the controlled system in this invention. 

[Drawing 6] It is drawing showing the place which creates the workflow which takes the difference 
of a workflow and carries out continuation activation in the workflow decision section in this 
invention. 

[Drawing 7] It is drawing showing the example of the data in which the condition which can perform 
the task which constitutes each work piece in the database for work-piece division in this invention, 
and its work piece was shown. 

[Drawing 8] It is drawing showing the example of data which showed the attribute of each task in the 

database for work-piece division in this invention, and the dependency between tasks. 

[Drawing 9] It is drawing having shown the flow which determines the processing sequence of a task 

fi-om the dependency of a task in the work-piece execution control department in this invention. 

[Drawing 10] It is drawing showing the example of data which showed the attribute value of the 

tasking capacity of each agent in the agent capacity database in this invention. 

[Drawing 11] It is drawing showing the example of data which showed the attribute value of the 

manager when processing each task of each agent in the agent capacity database in this invention. 

[Drawing 12] It is drawing showing the flow which determines each agent's evaluation value from 

the throughput attribute value and load status value within the throughput judging means in this 

invention. 

[Drawing 13] It is drawing showing the flow which determines a processing agent in the agent role 
decision section in this invention. 

[Drawing 14] It is drawing in which the processing agent in the gestalt 1 of implementation of this 
invention shows a task and the flow which carries out normal completion of the work piece. 
[Drawing 15] It is drawing having shown the continuation flow of a workflow when the processing 
agent in the gestalt 1 of implementation of this invention is impossible for processing of a task. 
[Drawing 16] The agent throughput evaluation section in the gestalt 3 of implementation of this 
invention is drawing having shown the flow which observes an agent's loaded condition based on the 
result of the agent capacity retrieval section. 

[Drawing 17] It is drawing showing the example of data which showed the historical data of tasking 
inside the agent throughput evaluation section in the gestalt 4 of implementation of this invention. 
[Drawing 18] It is drawing showing the example which Liszt-ized the evaluation value of each agent 
inside the agent throughput evaluation section in the gestalt 4 of implementation of this invention. 
[Drawing 19] It is drawing showing the example of data which showed the related value of each 
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attribute in the attribute related database in this invention. 

[Drawing 20] It is drawing having shown the procedure which updates the attribute value of the 

agent in the study means kicked in the gestalt 5 of implementation of this invention. 

[Drawing 21] It is drawing showing the configuration of the autonomous coordination control unit in 

the conventional distributed autonomous system. 

[Description of Notations] 

101 Controlled System, 102 Workflow Management Tool, 103 ControUed-System Condition 
Monitor Section, 104 A workflow database, 105 Workflow decision section, 106 A workflow control 
section, 107 A work-piece activation means, 108 Work-piece reception section, 109 The database for 
work-piece division, 110 The work-piece division section, 1 1 1 Work-piece execution control 
section, 1 12 The agent role decision section, 113 The tasking section, a 1 14 throughput judging 
means, 115 The agent throughput evaluation section, 1 16 An agent capacity database, 117 The agent 
capacity retrieval section, 118 The agent load monitor section, 1 19 A study means, 120 An attribute 
related database, 121 Related attribute value modification section. 



[Translation done.] 
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'mr^m'^^Umt^:s^~iyj.yV^imU ifS-^^x 
-i>x> h5!ia^;^/fffiiig|3{C3MM-r^x— >"x:^ h^:'] 
10 ^^gPi:. 

±.m:i:.-i/:Lyvmmf}mm<onmm'^^. 
x-v^x y >5aatg;'3^ffigi5icjMfi-r ?.x- v>x y 

^^tyc i:^!|fmi:-r§fiJ}?iM3fc|B|g£0g#^^ic->x 

mimsi ±.m^^mm. 
^7.^(D^mtx.-i^jiyh<Dmmmti^mm-r^rcisb 

20 ^-x^. 

±IB^Xi'5aagP©^X^^7lfiStcScJt. :5fXi7^ 
SaSLfcx-s^x y ^^co^/^Tx-i/*x y 
'^-XifiO X ^ ma^c: W?5!jT'fe o fcJittfi^^M-r § 
tniz. ±fBattMr-^'^-X^fflV^T> ^^^s 

Clfst<3l6] ±ta7-^'7P-Wa¥l§©7-i77P 

30 -cJ^. 4>c^ti:jiLfc:7-^7n-^±tB7-^'7P— r 
-tJf'^-X^fflV^T^^, ^^U^ ±IE7-i'7P-t|iiJ 
»{C3lf{f $fc7-^7P-(D||tT^-5Jlg<DfS§^ 
^tt/cBttcti, ]lffi©ifiiJi)^^cDmiti:S-iitllTfc'S:7 
-^'7P-^^igL, $fetc:^tfL/'c7-i77P-i:<DM 
^^m. mrcf3:U-'!7yti-:^imU ±SB7-^7 

p-sijwtci^m-rs c t^nwLtt^tmmzicmm 

[M^«7] ±IB7-^7P-'ga¥mo±IB7-^' 
ya-Um^tK ±IB7-^7P-?*^g|?®ttl;b(::S-i( 
40 il>^©7-^(Dllt7^±IB7-^^tf¥IStC'(S^ 

gWtttfc^{i'^©7-i'^^R-rSC i:%fe^L. m 
ff^Rl^O$B^^§ W^tt fcB?ffC{iff rc^ 7- ^7 7 P- 
^±IB7-^lltT¥©{Cg*L, ^HLrc7-^7P- 

<D^tT*jp©wa^-r ^ c t^Wi^tt^MT^m 2 fcss 

8 ] ±$mmmtimm^^(DJi-'yxy 
mmmmmK ±HB7-i'Siff¥iscDx-v'xy 

50 atfciaax-i^xy h©Mffi%. |s)-7-i{'7a-© 



3 

Wo 

[000 1] 10 
CO 0 0 2] 

m^<D^wn mz i tif^ais' 1 9 8 o^. i e e e, 

^yifrL-^SflCfcttS y(TRANSACTIONS 
ON COMPUTERS), V0L.C-29.N0.12T'^^^nrc:X->?x 

yhfsmmmmmmi'rcmm^-^-^ h^ffli^rc^o 20 

i t$57-M$C>^ Xt^ Ate *3 tt § g ^^il*J®lSS^^N L /c 0 

CO 0 0 3] 0{i:*3i^T, 1 0 1 imunik. 2101 
{iim«5iiS'r<ai^BT\ g'#ts»#sg2 1 0 1 1*1© 

1 0 8i,mmnM 1 0 1 (D«iE7b^P.fjiiJllte:<tJ>S^7-^ 
^i^a5*^5>§ltm§7-^§#¥Ss 2 102ti7- 

^^ii^mi 0 8*^e>sit«{^rc7-^^x->?xyh 

2 1 0 4ti^X^'«jia]^m\ •7;^->?-\' ^5Qa 

x-i/"xyh^}^^-r^x-v>xyht5|iMS¥l§s ^ 

LT 1 1 3«x-i/"xy ht§fiJl*^¥l§2 1 0 4®tS|iJ 

mao^7^7-^iitTwa¥iS2 1 0 3jcig^-r 
CO 0 0 4] 'imnmm^t. mmnik 1 0 1 ^ifogtt 

l^lifliirfJS^H 2 1 0 1 (Dng|5T'7-i'*^^^$tl. 

tsii®iffl)^M2 1 0 1 \zxi^-^n^o xii-^t\fc^-'7 

(±7-^S{^¥Sl 0 8T^ttm?)ns 7-^'»fiJ¥ 40 
®2 1 0 2tcA;b-r5„ 7-^^WS2 1 0 2ttX- 
v/*x y h ;!)^i!iaRr^ il^SiJT' t S ^7.^ fC 7-^ ^^SiJ 

L, ^■0)g^5&7-^lltT©a¥m2 1 0 3ti:A:':^ 

§0 7-^^f7©a¥S2 1 0 3{iA;'3^n/c^X^7(7) 
tSI<J9!l^^m2 1 0 4«7-^'^tfma¥IS2 10 3*^ 

-rso =&x-i;x>h®f9:iijti:»'^^, ^x^m^m 50 
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1 1 Sti^x-v^xyhO^tT^^frU ^718^^7 
- ^ ^ff ^a¥IS 2 1 0 3 {i:?f 9 o 
Co 0 0 5] 

<Dj:^fciiifig5nTv>soT. 7-^*^ir|.gpr'4^$n 

rc> x-i/"xy HcDSSij^i^^-rs/cfecD^x^jaajii 
<m^'kX(r>y.-'JxyY^z.'u-oX^^tc(r>x\ m^bm^^ 

a^^tg^x-i/*xy h(C*ftT*,ji{i*tT3/c46. jffi 

fio^ii^. j.-iyxyv(r>9mmm<orc)i^mn%mti^ 

C 0 0 0 6 ] c <D^W{i±teOc}; o i-sMmimmt^t:. 

^ 0^t7 wa> X- X y h (Dfig;/] i: n.m^m^mw\^ 

M«©«J*'j3!)^Bit|;g:g^^^5/X-rAfi:fclt5x-s;'x 
CO 0 0 7] 

fT=&^aTS7-^7D-ga¥ISi:, c©7-^'7D 
-Wa¥S;b^e.^^^n/c7-^^^?X^{c5i'|iJL, ;Jf 
x^5Qa(DWa^tT^7-^^tT#|gi:, c:(D7-^^ 

It^s^j: fett s X ^ (Dsaa^)P4'tc ;^ ^ 

CO 0 0 8] ^tzCiDWmt. ±tS7-i/7a-@a^ 

=^-'^%(D^t]Km'^\^^x. A;^miiciiL/c7-^7 
u-^±m'7-^yu-y'—^^-7.^m^^xim.. \k 

g|5i:7-^7P-?*^g|5<DtU;':tcS-i;i^T> 'y-^<o% 

t7®a, 7-^0)iR ^^^?T9 7-^7P-friir<aigi? 

CO 00 9] -^rcz-ff^mmt. ±iB7-^^tT¥i§*\ 
±SE7 - ^ 7 p -'Mmmm^^-^'imt § 7 - ^ ^stt 

®§7-i'Sf\j-gf!i:, ^i'£?£D7-^^i:o^/^Tx-v'■xy 
h *^jaani^*#fittc^i-sij L /c X i: ^-ojsit^^sWf 

LTV^^7-^^^SiJfflx-^?^-7.i;. ±fa7-^S# 
a5A^e.OtB;^)%^ttlXt)> ±IB7-i'^^|iJfflx-^?'^- 

x^ffl i X- y* X y h cDsaa Ri^* ^5? x :a-*ij-r § 
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x-i/'x y hmi^^^t. (i©x-'>*x y htsm^ 

mo^mtum-^^. ^7.^^mmL. ^jn^^ram 

[0 0 10] ^fc^<r)mms ±Mmmtsm-^mk 
x<DJL-y'x.yh(Dmti(omi^t^(Dm'\im^imLrc 

JL~i/jiyhmt}7'-^^-7.t. ±IBx-iyxyhM 
^ji-iyxyh^^^L. m^^:r.-iyjiyhmmmt} 

mmmcmiBt^:i-iPxyhmt]^m^t. ±isx- 
z^xyhmmmt}nm^(onmi^m-^t. •r'<T©x- 
>>x y h (DM.mm^mw] u ^cDii;S^±iBx->;x 

y h5aaHg^i¥Me:ilifMt-§x- i/'x y hm^tn^ 

[0 0 1 1] ^rciicDmmi. ±m^^mm. 

i: X- i/" X > h coSaaHl;'^ ^^111" /c 46 fcffl V ^ 

^^SaaLfcx->>'xyhti:ov-'Tx->''xyhtg:'3r 
- ^ ^- x<^ CD X ^ saa^^: w?fij-e$> o fcjsttfg^^s 

[0 0 12] ^rcC(onmit. ±i57-^7n-ma^ 

7-^7n-T-^'-<-X^ffli/^T<tlg. S^L. ±HE 
7-^7D-»gl5tCj^fiU */c7-i:77n-c0^tf 
^Rf^cO^BgJ&^ltfc^tCtt, ?ifficD$iJil*f^(Dt^®{C 
S-i(#iTfc*7-^7D-;&1t3lL. $fe{C^tTt/c7- 
^7P-i:cDM^'-^^tj> fffc^7-i7 7D-^{^i?)c 
±S27-i'7D-«iJfflig|5fCjM{t-r^iit^!ttMi:-r 

COO 1 3] ^tcccD^pmi.. ±te7-^7n-®a^ 

l§(D±IB7-i'7P-3iiJ'(»a5*\ ±B27-^7P-}3«i^ 
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;fe7-i'7P-^±H27-^^tf¥l§^i:M5)<U. ^ML 

fc 7- i7 7 p -co^T^iJiaKo ©a^-r § c i: ^itm t r 
[0 0 14] ^rcc(D^mit. ±m^mmtiP\^^m(o 

10 if^i;^n^S!iaL/-c:toax~i;x>H<o)i)i*x i^- 

X ^ ^iaat ffi!f fcMJScD "ti^i^ 5, iiS cosaax- X y 

h>g:1^^L, iBlBttC-r^TcOx-i/'xyhtCOV^TM 

[0 0 15] 

20 [|8B^cDS|]56(Dmig] 

mmmm i . OTcicofge^cDHsicDmitctji^-pTUiP^ 

Xr A(c*3lt5 i^ffiWJilSBcDl?|fiRJ&^N-r0T'^ 
?)o ilfJ:*3V^T> 1 0 1 itUW^M. 1 0 21*7-^:7 7 
a-m^mr^ l O 3(iil?Jtai^^t*C^tX:5rg|?, 1 0 4 
{i7-^7P— r-^^-X^ 1 0 5{i7-^7P-fc«i 
^gp, 1 0 6«7-^'7P-aiiJtiBIg|5t?&5o 
[0 0 16] S/c 1 0 7(i7-^^tT#KT 1 0 8ti7 
-^Sf^a5. 1 0 9{i7-^:Ji'|iJffl-r-^?'^-X. 11 
30 0(±7-^>^^SiJg|3. 1 1 Hi7-^^tT©aa5. 1 1 2 
liX-5/'xyhtS|iJ9^Sg|?. 1 1 sii^xi^MaasT'^ 
;5o S/ci 1 4 f*5aatE;'7liJ^¥IST 1 i 5«x-j>x 
yhMa^^'^liJ^gPs 1 1 6fix-'>"xy h^;^)f="-^ 
-<-x, 1 1 7 l<i:x.-i/ jiy hmti^M^. 1 1 8 fix 
-yxyhm^^^-^gp-P^So ^LTl 1 9li^^¥ 

is-c\ 1 2 0(iMi4Ma-r-^-<-x. i2\immm 

[0 0 17] 7-^7P-Sa¥l5l 0 2 CDHilljiBlj^tilt^ 

fii^-x^gp 1 0 3 1 0 1 (omT—$t<ommi^ 

1 0 i<D^-t:y-9--ffi^^!^U. ^cD$sm^tti;'3-r^o 

[0 0 18] 7-^^7P-^^gi5i osimmnrnmi 

tri^gpi 0 3CDm:^l^^t^+-i:Lr7-^'7P— f 
-^^^-X 1 0 4T'7-^'7P-^1^^'r§o 7-^7 
p— -T*— X 1 0 4 {i@ 3 H El 4 tcs^-r J; ^ *-r— 
^^3 0 1 i;f'-^4 0 1 ^U^L. VmiS t a t e)cO 
^ xfi^#B^ LlS^^-r 7- ^' 7 p - <!; =t<Dn^tr^ 
t?-^7-^7P-tC#$nS7-^(Wo r kO^&^-n^-' 
50 n03. 04A^e,SS^L, 7~^?7P-}*Sg|5l 0 5(C 
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[0 0 19] 7-^77P-»gPl 0 61*7-^^70- 

izWmidMkl 0 1 (OVimXS t a t e){c^i!c#-r5S«^fl$ 
;b^#ffi-r§ii^s 7-^7D-»gPl 0 6ti»^^ 

mi^-^gp 1 0 3 7b^e>^ffioWfHiwm 1 0 1 (Dvmm 

So 

[0 0 2 0] Sfc. 7-^7a-»g|5l 0 etittS^'uL 
fc7-^tCOl/^T7-^lltTeagl5l 1 1 ^^6^718 

mit. 7-^7 7a-i*^gPl 0 5{cSrrc^7-^7a- 
7-^7P-;5)^^t7^oItgtc;S:D> 7 
-^'7P-Si|»l 0 6^^5>fT/-c^7-^7P-^Ssf< 

?nm> 7-^7P-gii^a5i 0 5ii?iis<Diir#^^ 

1 0 1 ©tfcffi^»*t^t*cSt::i^g|? 1 0 St^^mW 20 
L. ^cDB#(D7-^7P-^$t(DiiB^i:lRl1ifi:?^^-r 

:^^c0 6^c^^■ra;9{i:. 3i(r/ctC3i^Lfc7-^7P 
-i:5aa*<D7-i'7P-(DM^^fcO. iHt^THc^ 

tTLTv^^v^7-^*'«$)i>B#{c(i. ^comn^n^o ^ 

n\m. fTfctCJl^Lfc7-^7P-^^tft-^o ■T'^ 

[0 0 2 1] 7-^IIR¥ISl 0 7<D7-^S{«fa5l 0 

8t*7-^7P-flilWgPl 0 6*^e>(D7-^'©^^T#^ 

^gtt^^tt:^s ^•0'lt^^7-^53^SiJgPl 1 oKmmt 
§0 30 
[0 0 2 2] 7-^'^^S>Jfflr-^^-Xl 0 9{i2O© 
7='-^^l^g|5tC^-r?>o ^cDl?iJ^0 7cD-r-^7 0 1 
B18<Dr— ^ 8 0 1 tC^-To 7^—9 7 0 1 ti7— ^(W 

0 r k)i7-^^1i^-r§^X^7(T a s k)^i:^® 
Saa)l|l#(S t e p 1~). ^cD7-^'^^fT-r5/c:fe<D 

sijpwmi 0 1 <Di2:Ng^^^S8^5^-rx-^T'fe§o X- 

[0 0 2 3] 7-^^Sija5l 1 Oti. 7-^SMg|5l 0 40 
-^-^-X 1 0 9-e7-^*«r^^5JX^^i:^-cDM 

[0 0 2 4] 7-^^tTeagpi 1 n±7-^53'-fijai5i 

1 ocDW;':ta-i>-t. ^7>^r9^(7DlS#M^J;*?Ma)ilSi^ 

wm^^o. 97.i7^mmmt^ctti^xt^o so 
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[0 0 2 5] 09«7-^' 1 (Wo r k 1 )0^^f "TS^ 
^^^^LTt5Ds 7-^ niEl7 1 (T a s 

k 1). 9X^2. ^7.^3. ^Xi'4T«^nT*3 

^t(D^nmmti^$>^^t^^mLx. ^x^oMii 
j^ii^x^ i-^^?x^2-»^x^3CD)iiT-5aa?n*^o 

[0 0 2 6] x-s/•xy^^sSlJ}5«lSg^5l i za. 7-^^ 

->'x>'hjaa^;'3i¥ffigpi 1 stcv^xri^rto-r^T 

[00 2 7] ^mmm\'mm \ \ 4 tix-i^x > hta 

fM^gPl 1 2cD|g^fcti^v\ x->>x>'h*W?.Sa 

[0 0 2 8] :r.-i;x.yv^mmimmu\ i st*. x 
-v'xvhtsfiji^^gpi 1 2A>e.5tta-r'^t^fxi7<7)p 

x-i/'xyh^;/3^^^gpi 1 7{i:|g^s1-?)o $/c±IB<o 

^^m}B'j'rsiii::&x-yxyhfti?f^x^?gi5i 1 etc 

[0 0 2 9] X-i^~xy h^g^bx-^^-X 1 1 6^i^ 
i/XxAF*9C0r'^TOX->/xy KA gen t)O^X 

t^y'—^^-T^x^^o =t<Dm^m \ o<dt—9 1 0 

0 Wzm-o *fcx-v'xyh©^;/3S14i:LT. 

x^icwiSLT. ^x^^aa^wsfsv^-i^-vo^ 

iJf 1 1 0 1 tc^-To 

[0 0 3 0] :r.-'JjLyYmti^m^\ 1 7{i, x-i^ 
x>hfefiJ}*^g|5l 1 2*>P.A:'3^nfc^X^^(OS'tt* 
i^sg^-fcLT. iBlCJitt^Wrsx-i^xyh^x- 
v^xV h^^'lx-^^-X 1 1 BA^ei^^Ls ^iD^Sm 

^x-iy'xy hji!ia^6;':ffpffig|5 1 1 5 \zm.^t^o 

[0 0 3 1] X-i;xyhm?^tX:Jrg|5l 1 Bli^ X- 

v/*xyhj!!ia^:']ffFiigi5i 1 sti^ibo^^mmw 
mz^^^x:x.-i^xyvmmt^mmf]izt^Lxm 
(D^T.^^mit^Tcibici^^ Lx^^^mm.mti<Dm-^ 
x^^n.^vmm^mw]u ^<offi^x->/-x>hsaa 

[0 0 3 2] j:-i^jLyhmmmt}mm^i 1 5ti> x 
— >*x y hmti^m^ 1 1 7 (ommf^mxji-iy X y h 
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4 l^-C«|iJ^73^^EI 1 2 tC^-To 0 1 2 ti^T.i' 1 © 

^Boi tmi o<of-'$i 10 0 1 ©fliJ&#M'r§o 

[0 0 3 3] X-i/'xyh?SSiJ}^Sgl5l 1 2{i. X->>" 
xyh^Sfig^'DB^ffigPl 1 5<Diiit}X'h^3L~i/xyV 

;!)^iiv>x-i;xy h^saax-iz-xy uti* 

^■rSo lRl1i{i:v^.-i/>cofP«i*'<g*)iliV^x-i^x 
[0 0 3 4] ik-^Lfc-^^-^-i/^rimi diCTTst^oiC 

ii$-r> j!aax->/"xyh©*m{cWLT> ^x^cds 
nmm^(omtLr. mmutnmmo^mi^s 20 

{±§x-'>*xyh*^P.«©^n/£:A*LMOMt,;^ti/^x 

—yxy h^JQax-i/xyhilLTj^^-rSo x-y" 

X y h tSSiJj*^g|5 1 1 2 ti=&x-i/"x y h (om\<Di^m 
[0 0 3 5] ^x{7^m^\ 1 3{i, x-i?xyhtssij 

^x^osaa^Tii^^^-^'^fTmagpi i n;: 

[0 0 3 6] ■r;s:i3-^> -^^--v^'-viisaax-v^'xy h 
7b^p>^xi'(Dma^7fg^^§tt§i:^ ^x^'jaagpi 

1 3fc^LT^x^(o5Qa^7^'&*^tTt)n> cn^s 
tt/c^x^Maspi 1 3ti7-^^tf^agpi 1 nc. 
■sibicccD^-'^nnm^i i i;!)'«7-^7n-fiijp 
gi? 1 0 6 {c ^? X ^ <7)S!ia^7$sSA^tf ^n. c nti^^x 
o7-d'*^^7-r§$T'tTt)n?.o 

[0 0 3 7] $rc01 5lC7fkt^^i^. V^>-y>*^e> 40 

^^x^ojQa^Bitgt^B^^sitfcBt. ^x^>saagi5i 
1 3{i7-^^tf^agPi 1 ]icmn^<D'y-'>\^(o^ 

-^mn^m^i i ni7-^(73^^T^"i^©ifi^^7 
-i^7D-ifiij«gig|5i oeicmmt^o ^lt7-^'7d 

-3iir#g|5l 0 6 7-^^70 -)*^gPl 05fi:7-^7 

u-(D^n^^mn^^no 7-^7P-}*^gi5i 

0 5ti7-^7P-*riaigPl 0 6fC**LTiTfc!S:7-i7 

10 0 3 81 mmommz . ^rc> so 
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X X i» {C felt § g ^K5lllilitJ'#^g<DSiJ(D||fig©fl^StC 
feltSil^mi: bT> x-i;xyh5!ia^:^fFmi 1 5 
li. ^^c^fitcjcox-v'xy h<^^;':^^^-r?)Ci:. x 

ctti^xt^o hmti^m^ I 1 7 

(Dmmm^x ^ X ^ ^5aaRrtg:ftx-i;x y h 
ittix-y'xy h^:^1^^g|5i i 7£D|g^c7)^%x-v; 
xyhtsii^^^gpi 1 zimtir^o mmic. x-yx 

[0 0 3 9] ^Sg(Dff$^3. S/Cs COfiB^Oifll^^iC 
y 7. 7^ A (C felt S S W^i|f|ii|t9SE©SiJ(DllfiScD Jg^BJc 

fcit§ttmi:LT, fsimmtjn^^$^ \ 1 4{ix-yx 
yhig;^^^^gpi 1 7CDmm^^m^x. ^7.^m 
aT'tsx-y'xyhx •r*t>-^Ji'l4f@/)"«ot:-^v^x- 
y'x y h tc^LT. x-y-x y h onw^m^mmt^ 
j:9ti:x-yxy hfe?^tx^fg(5i 1 stc-teii-r^o ^ 

LT, <:Ox-i?xy h{cWLT(D3^l¥«i^fh3ltL, 

x-y"xyh?ssiJ^Sg|5i 1 zicm^t^o ffPWi^ft 
B L^^^o /£x-y"x y h {cov>Tlil¥«a 0 ^0^1- 

[0 0 4 0] ^)5g'OJf^g84. j:©f^B^®gfii^^ 

ff^^tcfett LT. x-y'x y hsaat^^'^i^iiisgp 

1 I'Stt. X-yxyhtSSl]?*Sg|5l 1 2i3^ib^7.^(D 

isiR(^x^^. jitt. jS'ttfii)ii^(D5aa^Rorc5Qa 
x—yxyh^j&gttBjo. ^©x-^^i^-7-^7 
p-o^tf^i, x-y'x yh5QatE;']IMn i 5rtg|5 
(cajlr-^ 17 0 1 i:LTIB1i-t§o ^©r-^i?iJ^ 
0 1 7 tc^-To 

[00 4 1] x-i;>xyh9mmiimm^i 1 5{i> x 

- y X y h 1 1 2 >?3^ X- y" X y h col^ffliifi 
^M5i<^nfcif. mmy-'—^ 1701 A^e^a^f©:?';^ 
^ In) i;Mit^wr ^ ^ X ^ t^comm^ urcsaax- 
y*x y h^i^i^-rSo ini^{cx-y*x y hiaa^:^ffPii 

[0 0 4 2] x-y'x yh5aa^g;']fpffligi5i 1 sti. x 

- v^x y h oifHifgo^siv^lsox-i^x y h (DM u 7. 

h^f'Ffijc-r^o ^OUXh 1 80 1^01 8^^:5^^■ro il 
(DUXhtcov^TMJlr-^ 17 0 1 J:D^A//cx-y 
xyhA^'JXh 1 80 l<DlS@{Cfe§^, iltOX->? 
xyh<DfFiifii^Oti:^^. UXKDSfT^tT-Po x- 

y'xyhjaa^:':!!^! 1 sawwa^MfrLfcUx 
M 80 Hca-ift. x-y*xy htSfiM^gpi 1 2tc 

[00 4 3] nmmm 5 . $ fc. n (Dmmmmi^ 

mmic:isif^w^tLXs ¥^¥iai 1 9t4. ^x^m 
a^Lfcx-^xyhoJittii^^ML. smx-s; 
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[0 0 4 4] Ji1tM^x-^^-X 1 2 0ti. mS-C^s 
cOMS^f-^ t bZimt^o ^©-f'-^ 19 0 1^ 

0 1 dic^sto m 1 9T'ttstti tm^2immm5 o 

nfljiJSttfi^Mgp 1 2 i(Di^^:^-tciSi;T. S}i-r§ 
[0 0 4 5] mmm^mmE^ izut. ^7.i'<Dmn 
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